Objective: This article highlights the mental health consequences of a domestic terrorist incident involving chemical or biological weapons. Method: The author reviews the literature on the neuropsychiatric effects of selected chemical and biological weapon agents, on the psychological sequelae of mass disasters, and on approaches to crisis intervention. Results: Disturbances of behavior, affect, and cognition can result directly from the pharmacological actions of some chemical and biological weapon agents. In addition, an incident involving these agents can have considerable psychological effects on individuals and the community. In either case, some disorders are acute and others are prolonged or delayed in onset. Effective therapeutic intervention involves a broad range of clinical, social, and administrative actions. Conclusions: Psychiatrists have an important role in the management of a chemical or biological terrorist incident and, along with their other medical colleagues, should train and prepare for it.
No significant criminal (including terrorist) use of chemical or biological weapons has yet occurred in the United States. However, acquisition, delivery, and targeting of these weapons are within the grasp of any determined and skilled individual or group. During the winter of 1995-1996, federal law enforcement authorities arrested a man in Arkansas who had produced ricin (a potent toxin from the bean of the castor plant); they also arrested members of a group in New York City who were acquiring ingredients to manufacture sarin, a nerve agent. In March 1995 the Aum Shinrikyo cult used sarin in the Tokyo subway system to kill 12 people and cause 5,510 people to seek medical care. In preparation for this attack, the same group fieldtested its manufactured sarin in central Japan a year earlier, killing seven and injuring 200.
In all likelihood, any incident involving a chemical or biological device will be handled initially by local personnel and institutions at the site. Medical preparations for this event, if made at all by hospitals, may not involve psychiatrists or may rely on assumed but untested "psychiatric assistance." Yet disorders of mood, cognition, and behavior will be among the more common findings in the exposed, or possibly exposed, population because of the uncertainty, fear, and panic that may accompany the incident and the pharmacology of the agents themselves. Persons with altered behaviors may be so numerous that they overwhelm available medical resources, whether the incident involves a high concentration of an effectively delivered agent, an attack that is ineffective because of low concentration and/or poor delivery (as was the case in the Tokyo attack), or just a hoax that takes on a momentum and life of its own.
Psychiatrists who are called on to assist in a chemical or biological incident will encounter anxiety, fear, panic, somatization, and grief at the individual and community levels. They may be expected to advise local civil defense officials about the management of a pan-icked population and to offer guidance to the suddenly swamped staffs of their hospitals' emergency rooms. They will have to provide crisis intervention to health care workers and first responders who sustain "battle" fatigue while performing their duties. They may also be asked to assist in the mental status evaluations of persons who have been exposed to certain chemical or biological agents in order to perform triage to differentiate those whose psychiatric symptoms are the result of somatization or anxiety from those with agent-induced alterations. And they will be expected to treat, immediately and over the long term, persons with psychiatric disorders of whatever etiology that result from this incident. In this article I will examine these various issues and offer suggestions to help psychiatrists prepare to assume these responsibilities.
EFFECTS OF CHEMICAL AND BIOLOGICAL AGENTS ON MENTAL STATUS
Whether from a biological or chemical agent attack, many people, exposed or not, who seek treatment in emergency rooms will exhibit tension, tachycardia, increased respiratory rate, tremors, and other nonspecific signs and symptoms that could result from the agent or from anxiety associated with the incident. In the absence of clearly pathognomonic features, patients run the risk of either a delay in important therapy or administration of unnecessary medications, e.g., atropine in the absence of exposure to a nerve agent, that could create serious side effects. When physical signs and symptoms are ambiguous, mental status findings, especially the finding of delirium and the distinction between the anxieties seen in delirium and the anxieties seen in panic, may be crucial in the differential diagnosis.
Nerve agents have the greatest potential among chemical weapons for causing confusion in diagnosis. These are organophosphorus compounds that, through phosphorylation of acetylcholinesterase, produce enzyme inhibition and the accumulation of acetylcholine at the terminal endings of all postganglionic parasympathetic nerves, at neuromuscular junctions, and in the autonomic sympathetic and parasympathetic ganglia. The principal nerve agents are sarin, tabun, soman, and VX.
In the 1950s and 1960s, studies with human volunteers documented effects of nerve agents or similar organophosphate compounds on mental status. In some studies the volunteers were not told what to expect. In one study (1) the degree of reduction in acetylcholinesterase blood levels correlated with the number of subjects who experienced intellectual impairment, anxiety, psychomotor retardation, and disturbed sleep patterns. Psychological disturbances were more prominent than physical signs and symptoms even when acetylcholinesterase levels were reduced 60%-90% (1).
In four persons accidentally exposed to sarin and one person exposed to soman while working in a military laboratory (2), depressed mood, social withdrawal, insomnia with unpleasant dreams, and "antisocial thoughts" persisted for several weeks in the two most severely intoxicated. Early neuropsychological testing revealed deficits in visual retention, word association, and proverb interpretation, with improvement 6 months later. In a less intoxicated person, emotional lability developed during the first 2 days after exposure; at 4 months he was easily fatigued and had nonspecific pain, depressed mood, and restlessness (2) .
Following intravenous administration of VX to volunteers, investigators noted diminished ability to perform mathematical tests at 1 hour postinjection, with rapid recovery thereafter (3) . A person exposed percutaneously to VX during an attempt to murder him had persistent anterograde and retrograde amnesia when discharged from the hospital 15 days after the incident (4) .
Acute effects of exposure to organophosphate pesticides by persons who attempted suicide and among accidentally exposed livestock workers and farmers included impaired vigilance and concentration, memory deficits, slowing of information processing and psychomotor speed, slowing of speech, word-finding difficulties, depression, anxiety, and irritability (3, (5) (6) (7) (8) .
The degree of depression, measured on depression symptom rating scales, and the degree of diminished memory correlated with the degree of acetylcholinesterase inhibition.
Persistent long-term neuropsychiatric effects of acute intoxication with this class of pesticides include drowsiness, memory impairment, depression, fatigue, and increased irritability, and the symptoms last weeks to years after the exposure. In some persons, long-term changes in auditory attention, visual memory, motor speed, and problem-solving ability may be missed on routine clinical examinations but are detectable by neuropsychological testing (9, 10) .
Of the drugs associated with the management of nerve agent exposure, atropine has the most potential for serious alterations in mental status. Most civilian physicians are accustomed to using atropine in doses under 2 mg, but treatment of patients exposed to acetylcholinesterase inhibitors may require 60-100 mg just in the first 24 hours. Given in excess of the patient's needs, atropine can produce psychiatric side effects ranging from drowsiness to hyperactivity, hallucinations, and coma (11) (12) (13) .
Blister agents (nitrogen or sulfur mustards), another class of chemical weapons, can produce delirium (14, 15) and psychological distress resulting from highly disfiguring lesions that cover the skin, including genitalia, and from long-lasting oligospermia (16, 17) .
Potential biological weapon agents include anthrax, botulinum, tularemia, plague, brucellosis, Q fever, smallpox, the viral encephalitides, viral hemorrhagic fevers, and staphylococcal B enterotoxin. Delirium is possible with all these agents. The viral encephalitides can also produce long-term cognitive impairment and alterations in mood. Anthrax spores can produce rapidly progressive meningitis. Depression, irritability, DOMESTIC TERRORISM and headaches occur in persons with brucellosis, and nearly all fatalities from this infection involve either the endocardium or the central nervous system. About one-third of patients with Q fever complain of malaise and easy fatigue, and in more advanced disease they can develop encephalitis with hallucinations (18) . Botulinum toxins result in a progressive paralysis, with delayed recovery of muscle power; survivors may require months of care with a ventilator and may become demoralized and depressed.
PSYCHOLOGICAL IMPACT
A chemical or biological incident will produce psychological impairment at the individual and community levels and may generate numbers of casualties that overwhelm local medical resources.
An incident with these weapons will be unlike any disaster known to most Americans. Usually, disasters do not produce panic because they involve familiar phenomena that are time limited and discernible to those involved in them. People in fires, for example, generally act responsibly, even altruistically, because they know about fires and receive sensory cues that enable them to assess the threat and to plan their escape (19) . However, a chemical or, even more so, biological incident poses a sudden, unanticipated, and unfamiliar threat to health that lacks sensory cues, is prolonged or recurrent, perhaps is contagious, and produces casualties that are observed by others. These are the factors that, historically, have spawned fear, panic, and contagious somatization.
A chemical or biological attack is psychological warfare, whether that attack is real or a cleverly designed hoax and whether it is initiated by a lone sociopath, by a group of domestic or foreign terrorists, or by a nation. How others have responded to such attacks may predict how Americans might react. After the first missile attack on Israel by Iraq during the Persian Gulf war, nearly 40% of the civilians in the immediate vicinity of the attack had breathing difficulties, tremors, sweating, anxiety, and labile mood; subsequent attacks produced fewer symptoms (20) . In a World War I incident, of 281 soldiers admitted to a referral center field hospital, 90 were true gas casualties and the rest were victims of "gas mania" (21) . Of the 5,510 persons who sought medical treatment from the 1995 sarin attack in Tokyo, 12 died, 17 were critically injured, 1,370 had mild to moderate injuries, and the other 4,000 had no or minimal injuries.
Similar reactions have followed toxic spills and even rumors of "something bad" in the air.
In February 1973 a ship containing 50 drums of a relatively harmless organophosphate defoliant encountered rough seas and docked at Auckland, New Zealand, where several drums were unloaded. During the unloading, a wharf foreman noted a "sickly" odor coming from somewhere aboard the vessel and also noted the word "poison" on one of the drums. Over the next several hours, a mixture of misinformation and garbled translations contributed to a declaration of a state of civil emergency by the government and the evacuation of the area downwind from the incident. By the time the incident ended, 643 patients had sought medical care. Postincident analyses showed that the offending agent was relatively low in toxicity and, at most, had affected 241 workers who had come in direct contact with it, none of whom had sufficient exposure to reduce their acetylcholinesterase levels. The other 400 persons "were treated for symptoms suggestive of either their own anxiety or that of someone else" (22) .
Somatization disorders affecting 784 schoolchildren in separate incidents in the continental United States and Alaska (23) (24) (25) (26) and 949 people over three districts in the West Bank (27) all resulted from reports of "gas." Operations were curtailed at a Midwestern U.S. university data processing center (28) and at a U.S. electronics assembly plant (29) because of epidemics of somatization produced by fears of "gas poisoning." "Psychological stress reaction" was suspected, but not established, as the cause of collapse of six workers at a California hospital who complained of "ammonia-like fumes" after blood was drawn from a patient they were attending (30) . Fear of "toxic gas" produced psychogenic symptoms in approximately 1,000 male U.S. military recruits in California in 1988 (31) . Many of these episodes were halted with reassurance and dispersal of the affected populations.
Other psychological reactions to a disaster can affect anyone involved: acute stress disorder, grief, anger, scapegoating (anger directed at people perceived to have contributed to, or profited from, the disaster), and guilt at having done too little to have helped others. Longer-term effects include phobias, sleep disorders, posttraumatic stress disorder, substance abuse, and major depression (32, 33) . When a disaster destroys a community, with dislocation and relocation of its members, additional stresses result from the loss of dignity as residents are forced into public shelters and experience the anxiety of strange environments and the disruption of their social networks (34) .
There is little reason to believe that medical personnel (including ancillary staff, e.g., housekeepers, central supply workers), inexperienced and perhaps untrained in chemical and biological incidents, will be spared from the anxiety and other psychological distresses that will afflict the rest of the community, particularly if the offending agent threatens their own families. As Raphael noted, as victims and helpers emerge from a disaster, their "roles and experiences may be changed and interwoven so that the distinction between [them] has little meaning" (34, p. 222). Medical and rescue workers may not seek and may even resist therapeutic intervention for themselves (35) .
CLINICAL COURSE
Survivors of any disaster may need prolonged care. Of 111 patients hospitalized at one Tokyo hospital after their exposure to sarin during the subway attack, one-third reported anxiety, fear, nightmares, insomnia, and irritability to their physicians. At 1 month after the incident, 32% of the patients treated at that hospital after the incident reported a fear of subways, 29% noted continuing sleep disturbances, and 16% reported flashbacks and depression. These symptoms persisted at 3-and 6-month follow-up visits to their physicians (36) .
Two weeks after the 1979 partial meltdown of the reactor core at the Three Mile Island nuclear power plant, which released a half-mile-wide plume of radioactive steam into the atmosphere, 26% of the local population showed severe demoralization. Eighteen months later the residents reported significantly greater emotional stress, more global symptoms and somatic complaints, and higher levels of anxiety and alienation than control groups (37) . Long-lasting psychological effects have also followed transportation accidents (38) and natural disasters (39) .
Tyhurst (40) noted three phases in the course of a community's response to disaster. The first, or "impact," stage is the time from the onset of the acute stressors until they are no longer operant. During this period, 12%-25% of disaster victims are able to analyze the dangers, formulate a plan, and act on it. About 75% are stunned and bewildered, and the remaining 10%-25% become confused, paralyzed by fear or anxiety, or hysterical (34) . During the second stage, a "period of recoil," which begins when the initial stresses have ceased or when the person has escaped, those involved have a great need to be with others and talk (40, 41) . It is during this stage that one form of crisis intervention, the critical incident debriefing (discussed later), may be initiated. During the final posttrauma stage, survivors realize what they have lost and the trauma they have experienced. Promises of aid and assistance that are made to a disaster-hit community by various agencies may lead to additional stress because of disappointment over unfilled or misunderstood promises and frustration with delays in receipt of aid (42) .
THERAPEUTIC INTERVENTIONS
To help victims reduce their likelihood of developing postdisaster psychiatric disorders, therapists have developed several crisis intervention techniques, including psychological debriefing, for implementation within hours or days after the incident. Although some investigators question the value of these debriefings (43), others believe they are effective in reducing later posttraumatic symptoms (38, 44, 45) .
All crisis intervention incorporates certain principles. The therapist should be flexible in addressing the broad spectrum of reactions that may be encountered. Injured and frightened survivors should not be left alone, and parents should be reunited with their children. Providing survivors with blankets and food helps reassure them that someone is concerned about them. Survivors should be encouraged to verbalize their experiences; they may be able to do this better in a group setting than one-on-one (46) . Persons with significant psychiatric disorders should be referred for hospitalization. As soon as possible, disaster survivors should be encouraged to participate in simple but useful tasks (32) .
Many psychological debriefing techniques follow the reconstructive historical debriefing model developed by Marshall during World War II (47) . In general, they allow the survivors to discuss what they experienced and what they felt. In the process, misperceptions may be clarified. Education on the range of expected emotional responses to a traumatic event is provided, and continuing help is offered. These debriefings are provided to anyone directly or indirectly exposed to the critical incident, including their relatives (48) (49) (50) .
Some therapists have used a mini-marathon model that takes about 3 hours, can involve as many as 300 participants at one time (with enough therapists and microphones), and includes story and symptom sharing (51). Another debriefing technique currently being taught at seminars around the United States, particularly to nonpsychiatrists, is eye movement desensitization and reprocessing, which combines the recollection of painful events and their emotional charge with directed eye movements (52) .
DISASTER PREPARATIONS
The psychiatrist should review his or her hospital's mass disaster response plan to ensure that the mental health component is more than token. It should include the establishment of a command-and-control center that will coordinate the services of mental health staff and volunteers to use their varied skills, ensure quality control, avoid disagreements among service providers, and reduce the possibility of overlapping services (35, 53, 54) . The center could also assign service providers to areas where they are needed within the hospital, at the crisis site, and at shelters and community agencies (where injured victims are) and avoid congestion elsewhere. Community mental health centers could also serve as control points for care delivery (55) .
The disaster plan should anticipate alternative forms of communication, including runners if telephone systems malfunction or become overcrowded. In a mass disaster the media may be scanning cellular telephone frequencies, and sensitive information should be transmitted by other means, such as hard-wired telephones.
Any disaster response plan should be coordinated with regional medical facilities and local law enforcement and civil defense agencies. This coordination process could serve as a vehicle by which the psychiatrist can educate others about the potential impact of psy-DOMESTIC TERRORISM chological casualties on the community, the spectrum of normal-to-abnormal emotional reactions that may occur, and crisis intervention techniques.
Communication with the public by print media and by television and radio is crucial in a disaster (56) . There should be a policy for handling media requests for interviews with local psychiatrists, whose messages must be consistent with ongoing events. It would not be helpful, for example, to tell the public that the danger is minimal if, at the same time, they are watching television footage of armed security forces in full chemical or biological protective clothing. Trust and credibility are key components of communication regarding environmental risk (57) .
Thought should be given before a disaster strikes on how to keep adequate psychiatric patient records during the crisis (35) and how to implement an efficient institutional review board procedure for quickly reviewing and approving research projects to capture the experiences learned from the incident.
Whether through self-study or attendance at courses, psychiatrists should become familiar with the effects of, and treatment for, the chemical and biological agents that may be used in a terrorist incident. They should also familiarize themselves with decontamination procedures. In the crisis atmosphere that would be likely in the event of a chemical or biological incident, cohesive teamwork among all members of the medical staff is essential for both efficiency and safety. That quality of teamwork will result only from group training, and psychiatrists should be included in that training.
Psychiatrists will be consultants in a chemical or biological incident, but their environment may be hazardous. Medical personnel who come into initial contact with victims who have not been thoroughly decontaminated will need to wear protective clothing, including a "gas mask." Working effectively while wearing this clothing requires training and considerable practice. Military personnel, including medical, who were observed while in protective clothing without adequate prior practice experienced altered cognition, apprehension, hyperventilation, and claustrophobia that interfered with duty performance (58, 59) . Even with experience, personnel who work in this type of protective clothing find their reaction times slowed. Fatigue, dehydration, and even heat exhaustion are risks. Therefore, shortened shift work, frequent rest periods, and duty rotations should be anticipated.
CONCLUSIONS
Remote though the possibility of a terrorist-authored chemical or biological incident in an American community may be, we must prepare for one. The agents are too easy to acquire or manufacture and too easy to disperse for us to ignore that possibility. Even the relatively more likely hoax or attack with an agent of low concentration that is ineffectively delivered will still generate mass casualties that will threaten civil order and inundate community medical facilities. The creation of this chaos is as much within the grasp of a lone, skilled, and determined person with his or her own warped agenda as it is of state-sponsored terrorists.
Many, perhaps most, persons involved in such an incident will exhibit fear, anxiety, or more serious disorders of mood, behavior, or cognition, especially if the perceived threat is a biological weapon that can spread silently from person to person. Local psychiatrists have a multifaceted role in their communities' disaster response plans. That role includes immediate treatment of individual patients and groups of patients who are experiencing the psychological impact of a mass disaster, organizing and managing the delivery of mental health care by others to the community, and assisting local medical facilities and community leaders in the control of widespread anxiety, fear, and perhaps even panic.
Should the weapon agent produce mental status changes that overlap those of psychiatric disorders, the psychiatrist's carefully done mental status examination may be crucial to triage and the prompt delivery of medical treatment to those who need it. Beyond the immediate crisis, any chemical or biological incident will likely produce delayed and chronic psychiatric disorders, as psychological effects of the disaster or as sequelae of the pharmacology of the agent itself.
In the absence of experience, confidence in handling this crisis will come from training and solid planning.
